EARTH-JUPI TER-FARTH TRAJECTORT S AND THE KUROPA 1 CE C1.,1 PPER
MSS | OV ; Davi d ¥. Render, Jet Propul si on laboratory,
Cal i fornia I nstitute of Technol ogy

The nature of Karth-Jupiter - E arth trajectories that can
f] yby close to Furopa is described and details of opportuniti es
Wi th 1 aunches from 2000 through 2003 are presented. F1 ights of
four years durati on are possibl e Wth type 1 trajectori es (cent ra]
angl ¢ 1 ess that 180 degrees) both outbound and return. But. thes
go around Jupiter i n the opposite direct ion to the moti on of the
noons. To f 1y around Jupiter i n the same di recti on as Europa

requi res type 2 trajectory es both outbound and return.

The f i gure be] ow show the key paraneter for se] ecting the Europa
t’. rajectories, namel y the perijove di stance at Jupiter for nine
and ten year f1 i ghts whi ch have mi ni mum 1 aunch regui rewments and
m ni numreturn speeds at Earth. Europa orbits at 9.4 r3 and it
is seen that 1 aunches to reach Furopa on these trajectories can
on] y occur on ten year f 1 ights from 2001 (just barel y possibl e)
t hr ough 2009. For the study resul t-s presented here the peri apse
al titude at Europa has been set at 50 km and targeti ng at Europa
i s varied by changing the targeting (B) pl ane angl e.

The f 1 yby speed at Europa varies from 8 to 10 km/sec and at 50
km periapse altitude there occurs a bend of about & degrees.
This effect must be utili zed in the trajectory or el se corrected

by an impul se so that the trajectory returns to karth . As a
result of this and the s] ight out of ecl iptic posit ions of
Jupite r, Europa, and the spacecraft. t.here are signifi cant

variations in the impulses needed cl ose to Jupi ter as a funct i on
of the target p) ane angl e to yie] 4 both the chosen Kuropa f'] yby
and the Earth return trajectory.

}*Jna] 1 y the 1 aunch energy (c3) of these trajectories at 88 to 90
km?/sec? is too high for 1aunch with the pDelta 1 I (7924 ) system
Thus a two year karth graV|ty assi st.. with an Earth filyby at. 300

km al titude has been i ntroduced. _’]'hcz 1 aunch energy is thus
reduced to 28 to 30 kmz/seq2 , but wi th an inmpul se of about 700
n/sec. , and the f] ight time i s now about. two months over 12
yoars . EARTHJUPITER-EARTH TRAJEGTORIES
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*The work descr ibed i n thi s abstract was carried out at the Jet

Propul sion laboratory, Cali fornia Instit ute of Technol ogy, under
contract wi t h the Nati onal Aeronautli ¢s and Space Admi ni st ra 1.1 on.




